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)y TRERBEOREREEIC O W

INEREEIR, AR

I &

B, U TORBREE LIERL ¥ —BAEROERICHE-> T, WERICA -7 ) ¥ TRESER
THIRIADEHEL, FWTHBLL-> T3, BEEBREE2PLE L TEAD/NES L LTHDbR,
LEOIHEARL THRERAET 3, HERAECHREORADICREERSTLET 2. J0L 54K
B 58 Macrophoma BB S, BROBEIC L -T2 I sN2 Y > TWITHE L OBES
RS Nl (EHE - KEF, 1969, 1971; FRAS, 1981; a5, 1981),

Dy TWIZ R, UK (1921) 12 & D Macrophoma BE W X 35RE L L THEI N ZDE,
BYHA (1934) 13V > THER OB TRERLRE 2 ICE L, WER X Macrophoma T2 BERIC L DF
D 5 & Physalospora piricola TH 5 & U1z, $EE S (VNER-EAR, 1980) i3 BF#f (1934) 0 H
LB ERENI—RTI2E2WITRAEM L D28 L, BEE T Physalospora T3 <, Botryo-
sphaeria \ZIRBTNETHB L %ﬁ%ugbf:b‘f, BREAAETRE Lo, ThE)  TOIFERED
FEEMSRE U & Botryosphaeria (B3 %) > TRIBREOHELENL TE ), MESFEETH 2 1R
HMTHLILERETELR /212D TH 5,

WIREREMS) P T REBRMAER T I LR T CUEHEH(1934) BHREL T2 E2ATHY, B
HMEE > TORERBMOVIERAEICLI > (I ERIENIIEEBEERLEZON TV, £
CTIOREBBEDNRAIC DV, BN S7 FEFnHRBICET 2 ZBMRITE Y 2R ICBL TR
H2Ton, BROVIZEERL DREBROAVEENKE NI L, BLUFYIIBLTRABOHE
Lo TRIARANBHIFEOENELNL TV I EnS, VY TWIEERFE ) > THEYE & Rt
BrOHELEENEENT, UL, BIBLAESE, Uy iiz) s 7o EREICEL 7
Botryosphaeria Bi L 2R SIRE SN TH Y (RR, 1939), #A TR ZOFBE L REE% %3]
ERIT I EMNHIS ATV S (Anderson, 1956 ; Fulkerson, 1960), fE-> ThaETL Y > TREKE
KEOREBUBFET S e bE2LS5N 5, AFETIR ) » THBERE & WIZERE & Hhgsst
L, ZOEREZASHICLIE, REBWE» S FEL-EHOMRE Zh SHEOMR & 2 B
L.

il

EKHREETHO S DU ERERBREAEFEAR L BENERABREABEMBEEEMRCEHESELTL
Tiint, 1, BOSERIECEL, # F > # Centraalbureau voor Schimmelcultures @ von Arx FfE i
BaPHRREB-, CIRBLTBRHOELET 3,

t EERAFHES C C87 (B8 E12 A2 HRZT)
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I EBRHRRUAE }

HREHRIIBROEI DY v TWIZEHFEHE, VY ITREFRE (S ZORECLIOMELL
¥, BEBRBIES > CcLESOR, BRHERL VEESHEL T, RELTVLRHDTHS, T2l
FEEERBBABERE» S ABEEZIL ) > TRIEREFES L UEHER S BEABRINRER
BREC, 5 EREZ 07 REURE (WIZERHE) bEHRICHAL L. chsoEkeL T VT
BLUF L OWITERED S OSBRI IE Bl, V> TRERME > OSBE I B2, ) > THER
HooDHBED ) LBEEFOIDEVLOE B3, U TRERKED S DR I B6, fthDLE
Boos0NmEE i BI~BIDOESEFLL.

BOSEBIIERIC L > TiTo7., $RbLREREH mm AN, 70%7 VI —VIcERLI
%, 7oFERLI V2 EHRTSSMERREZEL, MEATOEERL TS, ¥v 4 TRKEM
(PDA) LizB %, BET, 25CIRork., 1% LAMG, RELLEZ > rofisiRcBLL. &
BEXEERBR CRAEE Y 70 £ Ao, BFEERR TR (PDA) i b EBHEBER S L
F BT o BT L B TRV, BEAFFRCOWTRIEREROEICTL .

I EBRER
1. Yy TWIZEREE Y~ TIREREO RO L
)y THREFRE E WIZEREOBERBEECENML THLDT, MEDERZHAL,IIT LD,
RMTHEEESPREL, FELEERSN-FOIR, TOIRT, BWFR FRTOBRELAE
EiFo7. FIEBLINSEL-EORM EICERLRETORES LUEZ S DBFICOVLTH
BREL . |
(1) V> ITRERREOEE
)y TRABREOHERIROE BV THE, FREIHEL, REXB-> CLHE+BHT 2, RER
BT, RENCIT VIR A3, 1 FERC LEDTFOIBRESERI WSS, TEOKESE
210~310X 240~350 um TH 5, | FERKE SO TOIREVER SN BE, BRITEB L2,
AEXFImmEBIEIL b 52, BETTFENELBREBLTHEILHZL, REOKS S
13 120~220 ym, < BIFLUKREREFBL OAERICEOT 5. REPCRELREFOS 2AET 5. FO
ST EEAEL, JABKRCERIMES 5, K235 1380~130X14~23 um TH B, KR

t A, ILI, YAV ENSSELE. FRAEFAOTOIRFEIUREFORZSBIROESEY
TH 5,

% A 24~27X85~11 um, 24~26X5.5~7 um( 3Zi# L)

I3 119~24X9~10 pm, 23~29X6~7 ym

Yoy /F 23~27X9~10.5 ym, 21~28.5x6~7 pm{$EHth )

wFhd ) > TIREREOEEL KL, "ADBSRTKMIFE L VO LBEbN B, BTHEEIZTA
Fho v BEEEE (Physalospora juglandis), /~> / ¥ EBIARIRE (Guignardia alnigena) & L THRE S
nTwAE (FH, 1973) & —KT 3.
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DREL, KPTHEL TAS 34 125~185X13~21um 22 bDeH 3, FOIEFIZ1IFD
Nic 8@H D, PHE~RIME~EHEE CHEA, K& 3 16~345X6~135um, % DEETIT 19~
26X7~10 um TH % (Tablel), TREHFRF LEL LR UCBEOFENICEBELBIFOIRELR
BLTERENS, FlEFIER, REER, K& S 19~30X55~7 um (Fig. 1),

Table 1. Ascospore dimension of the causal fungi of apple Botryosphaeria canker and wart bark.

Source No. Range (xm) Mean (g m)
1 24.0 — 30.0 x 10.5 — 13.0 26.4 X 11.9
2 22.5 — 29.0 x 9.0 — 13.5 25.6 X 12.1
Wart bark 3 23.0 — 29.0 x 11.0 — 13.0 25.2 X 12.0
4 22.5 — 34.0 x 10.5 — 13.0 27.2 X 11.8
1 21.0 — 26.5 X 7.5 — 11.0 23.0 X 9.1
2 19.0 — 29.0 X 8.0 — 10.5 23.1 X 9.3
3 17.5 — 26.0 X 6.0 — 11.0 22.5X 8.9
Botryosphaeria canker 4 19.5 — 26.0 x 7.0 — 10.0 23.7%x 9.1
5 16.0 — 26.0 x 7.0 — 10.0 21.9 X 8.9
6 22.0 — 27.0 X 10.0 — 12.0 25.5 % 11.1
7 26.0 — 34.5 X 11.5 — 13.5 29.7 X 12.3

Note the causal fungus of apple Botryosphaeria canker is somewhat variable in the size of ascosores.

PDA Heith F CHRESTEET 5 & 4 HEEE DIFTREBRL, 2 BHEC EABEOTRE L
OHT 5. FIRTFIIES, KELSRERETHEH, iz 2R, 3EOVOLH B, KE X1 17T~32
%X5.5~75 um, ¥ 257%6.2 um TH % (Table 2), FEIZF & 1z, BFICHEF (spermatia) 3K S h
5, BTRESR, §»AF, KES4~6X1~2um, HEHRICLDREXLTRET 2.

2 VryTuZERELRABEOREOE

Dy TVIZEREOTE DLW TR T TICHIER (/NEREAR, 1980) wiE# L7, U > TIRER
BrOBEOBOLZRDEBITHA,

Table 2. The dimension of the conidia of causal fungi of apple Botryosphaeria canker and wart
bark on agar. -

Source Isolate Range (um) Mean (um)
Bl1—1 23.0 — 36.0x 5.5 — 8.0 28.8 x 6.9
B1—92 23.0 — 37.5X 5.5 — 8.0 31.0 x 6.8
B1—10 23.0 — 32.0x 5.5 — 8.5 26.7 x 6.8
Wart bark Bl—13 20.0 — 35.0 X 6.0 — 8.0 27.3 x 7.0
Bl—14b 17.5 — 32.0 X 5.5 — 8.5 26.1 X 6.8
Bl—16 22.0 — 33.5x 5.0 — 8.0 27.5 X 6.8
B2-3 175 — 32.0 x 5.5 — 8.5 28.9 x 6.3
B2—5 19.0 — 29.0 x 5.5 — 7.0 24.7 x 6.2
Botryosphaeria canker B2—10 19.5 — 30.0 x 5.5 — 7.5 25.5 x 6.0
B2—11 17.0 — 27.0 x 5.5 — 7.0 23.6 X 6.2
B3—2 19.0 — 29.5 x 5.5 — 7.5 25.7 X 6.3

a B1—9 was isolated by Y. Ohnuma, Yamagata Horticultural Experiment Station.
b Bl—14 was isolated from pear by K. Kato, Aichi-ken Agricultural Research Center.
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Fig. 1. Morphology ofw wBot;yosp}‘laen'a berengeriana (= B. 1: ascospors, 2 conidia and

spermatia, 3: asci, 4~6: ascomata. Bar represents 50 pm.

Y v TRERRE LI AT EEROBRNS LA, )y TORERE L TRTTERBRSELAY
ThHD, eBRERETORERTH S, Lorl, HE' L EX OFRFLERBLETR, B
A LIEHEYL D STIRCH T TRETMEEERREROU 3 L0 TE 3, ) v TRRHAED
FERIBLEZLTEY, | FERCEBEOFDOIHRESHBRENS bOBF LY, V) TOIRKR
BTl 1 FERC 1 ECFOIRENERENL HOSF L, TEEHRICLAREENRDON S,

HEOFOIBEFOKESEHBEL-#EE% Table 1 I/RLT:, FOSHEFIR 1 DOEFCDE 20
BREL:., ZORE, V> THIZEFRHEOFOIRTFORNE SREENDL L, F3926.1X12.0 um
Thotz, YV IRBFREOZNIE LEARNTIERBD BV, BEMNRELD LAEBIED, F
1228X91mDLDE 27T6X1LTum DL D EMH 5Tz,

KiHEHE E COMBIFOK S & 28 Ui, T3 PDA ¥4 ¢ BLB B&T, 25°C T 2 BRI
BRFR SN 0% 1 HBBRICDE 100 BRE L. T ORKRE Table2 icRL22S, FRATOK
2 SOWARECERDE-oTHED, MRFOKESHOMELRIT 2 LGEBETHo L.
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(3) s ETotkoks

D IRERE L VIZEREERET, £ 3 ERNEET T 3580 PDA ST E L €, ZHE 4%
B$Uﬁ?%t®%%®é&ﬁﬂﬁﬁbt.%®%%,wfn®§ﬁb%%TT%§bt HIIEHE
TIOBERBVAATLEVCEARHEL, BHECERED SN, -T2, ELETFRLIILAY
R anhol, ENEET CHRELLZSSICIE Table3 WWRLZ EBY, 2B L CHERLED
BROBESBRP -BEBUL. FOIPFOIRFOREIBELZFETH, AL &E»-E%
BU, 727 VIEHFEC Y Y/ R, 7 A OB (SABERIC L DL LR ke
ELbD) 0 o0BLULE G0 HHESE) bABLREE3 Thok, —H, VY TRIREKREDSE
B, BEACOBEGRREP>BEBU LI 4L, KB~KFBEELR., Lo, WIZERORHE
TH2eEZTHBLL 3ERRETOBE e R2 Y, 2EKRERAN»-KE, 1 BkKEER
polKBEE L, ThASOEEME L 3HHEIR VTR HREPREBISOITH D 545, REEXM
BLTHEBEROL> TH-o7.

BB~ EZ 5 OBEOMIZ, ) TOIZEREOH, ZHEL2% <, BFERERD %L,
HZ 5 OMUMBELLZ EOEAEZRL, Lal, BHEICE2ENKEL, A Y TWIFE
FREARFE XA TE 2Rk 3D ok h o7,

2.V ITRERMGE» S OAHEEOMR

HIRORBRERLY, VY ITARFE W IZERE RS EOREZ 5> BB TRBITE 2 L E1 5
70T, V) IRFBRIE & DB L L REFHE 75 EAIEC & AH0IC RO T PDA 553t E T
LT, BES0BERELRLYL, ZORE, ®ATEKRDO > b, 2EKRIY » TIREHREICEML 7
HroBEBULET I 2R, SERE) v I IFKBRECEMUL-KAEDEZ > 2 BRL T
(Table 3).

ULrO#ERE» ) ITHBEESREBRICES L TW ATEEENE L SNSDT, ThEENLD

Table 3. Hyphal pigmentation of various isolates on PDA under diffuse daylight.

Source No. of No. of isolate of each type
: isolate .
Symptoms  Host tested Yzlrlgv":l‘fh Gray Others
Canker Malus 3 3 0 0
Dead twig?z  Malus 7 7 0 0
Canker Alnus 1 1 0 0
Dieback Juglans 1 1 0 0
Dead twig?  Prunus 1 1 0 0
Wart bark  Malus 12 0 9 3
Wart bark Pyrus 1 0 1 0
Fruit rot Malus 7 2 5 0
Fruit rot Malus® 52 ol 1 0

a These twigs were killed due to either violet root rot or Valsa canker.

b These isolates originated from a canker type lesion at the center of which a wart like protru-
sion existed. . ,

¢ The materials were obtained from the orchard where very few wart bark symptoms were

observed.
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L0, BEREMIBNO T-LTFrFY v R’ BR OERE»SEEKICE) PDAK
HICHE2SBL TEZ O OBEEAELL, CORBEBOTHRELLBICRVWIZERBRELALY
Fwohninds, Bz v Iabh Y, 703 s BFEE (RIEE I Physalospora juglandis & 3L
TWBBEEN Y > TRBREC XT3, S0EHESR)BERLTwaItns, UV ITHE
REC L IREBRSL W ETFEaNL, ZOBRE»S ) v IREFEE 2V L WIZRREELES
KEURHED &1 32,733 DEIET, /AR E» 513 30,756 DEIETHB SN, MiFsERTE52
BROREZ > OB LB L 1:f5R, Table3 A3 6D, S1EHRN ) v IHABREELNORZ 5
DBEERL, 1EEN) y TWIERFEENOBEEZRLI,

3. FEEOKRE

)y TIRERE L WIEEREORBEEOERB I UTTENERBREDRER CH 2 0E» EHS
P B, Uy ITHEERE, WIZER, BERBRE» S BINBEOATEERR T2, B
BAERLYERRROEBDTH B,

(1) B NOEHEREHE

PDA LT3 ARBSELAE LS OABEEZE lan DIV 2 K—5 —TIT LIRS, BEREL L
THW, 1978 FE6 ASHARD ANV K- —THRE LU UFEE) OB 2ok E, SBEX
RHD AL, BREREOERAECTD, B8 LA —Y¥TE, 20— LT —72& W],
BEIAABIIY L7 —TE2RDBLT.

HR3 Tabled .2 RL L 8D, ) v THREHHE (B2-3) 2HEL B 3BEEECRVTAY
AR R R RRE A TR L (Fig.2-2), L= 3AD 55 2 X RFEL L D EEASHIEL Tz, Y
Y TOIRBIRE (BI-1) #BE L 7358 BB ANV A TREDbIY, a7 -5 —-TRED
DEBEL > BE IR L THT 5 1ck o - (Fig. 2-1),

Table 4. Results of inoculating wounded trunks with mycelium discs.

No. canker type lesion

Inoculum? / No. inoculated
Bl—1 0 /9
B2—3 S 79

a Inoculums Bl and B2 were isolated from wart bark and canker
type lesions, respectively.

2) B~DlTHEE

BLB H&T, PDA i1 T 2~5 BAREE L (HontlETEEEACEB UBRER: L, &
CRUCGEE) RO, BEE AW, TR LR L B 1981 £ 7 B 4 Bicffrw,
I 1982412 H 16 BiciTo7:, BEAREAD T, ZE» 5 3 BERMRH - 72, BERMCAET
Bolhe ¥, ZOLTWBE L, B85 15 BRIEEFBA L LB L 725, Z0BIEEORIEE
EE{Tol.

Rz TableS AL, VrTWZERE BL-16) BLUBREIVSEL - IZEREEMUSA
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Fig. 2. Apple trunks inoculated with Botryosphaeria berengeriana or causal fungus of wart
bark.
1: Inoculated with mycelium disc of causal fungus of wart bark.
2 : Inoculated with mycelium disc of B. berengeriana.
3 : Inoculated with the spore suspension of the isolate from fruit rot.
Note wart bark symptoms.

(B6-9) 2EHE L B4 13, BEYECREEOVIZEBR LI THo108, BECEISEOW
TR & vz (Fig. 2-3), 2L T, RS (B 2-10) 3 X UREH & 28 L - IREHRRLE (B
6-11) TREEVETLRMITEE S L2,

3) BEAOSHEXREE

PDASMI F CI AR L HZ ) ABE2*E6mm DIV F—5—TiTbn %, ZhifHlE
CT—AFYFN Sy A OREQREICAN I K5 —TREDHF, 2D H, BET, 25°CiziEs
REILARREZTEL 2, V> TWIZERE & LT B1-1,B1-2,B1-3,B1-10, ® 4 &k, V > THEHE
BWE LT B2-2,B2-8B3-1 ® 3EMREMA VLS, IR BREREREE L, BHREICREOREHRE
BEICEEEED ooz (Fig. 3).

4) BEAORTEE

BIEQECBL I LB 4ERORTFIABESL T-L7rF )y R ORECHEZEEL,

Table 5. Results of inoculating unwounded trunks with spore suspensions.

Inoculum? Conc. of spore / ml Mean No. of wart per tree
B1—16 2 X 104 23
B6—9 5 X 104 88
B2—10 2 X 106 0
B6—11 2 X 108 0

a BI1, B2 and B6 were isolated from wart bark, canker type lesion and fruit rot, respectively.
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25C, BEIRD, BHOCHR-ORREAEL L.

$m 13 Table 6 1R L7e. $AbBERAL 4 EELRENE SR, FEEEY CERBICRR
LiZU®, BUILNS 2 S5 TH 558 (Fig. 4-12), FD 3 5DV DM LEWIREALAL,
By O CIREE 6 BREGICEVHDTHLEE 25 »ARKCEELEMNER LI, BRL2D2H 5K
HREREDOILL I 3 LFHOHEN—FHEIEL 72 (Fig. 4-3).

Fig. 3. Fruits inoculated with mycelium disc of causal fungus of wart bark (1) and

B. berengeriana (2).

Fig. 4. Fruits inoculated with the spore suspension.
1:Inoculated with causal fungus of wart bark.
2:Inoculated with B, berengeriana
3:Inoculated with causal fungus of wart bark.
Note lesion development stopped around the small spotted lesions.

Table 6. Results of inoculating to unwounded apples with spore suspensions.

Mean No. of lesion per apple
Inoculum? Conc. of spores/ml

30° 35 56 days
B1—16 3 X 104 1 4 38
B6—3 : 8 X 104 1 9 Eb
B2—10 2 X 108 69 E E
B6—11 2 X 108 77 E E
water — 0 0 0

a Bl, B2 and B6 were isolated from wart bark, canker type lesion and fruit rot, respectively.
b Because the lesions expanded onto others, the number of lesion was not counted.
¢ The day after inoculation.
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v % =
1. Yy ITHRBREOFA

B (1939) 13 Y > TIRERE OF % % Botryosphaeria ribis Grossb. et Duggar & L7z, B. ribis i3
)y AT b S OBEICEE LT, RSB, BEER A Z 3 (Punithalingam and Holliday,
1973 ; Smith, 1934). L L, Arx and Miiller(1954) #% B. ribis % B. dothidea(Moug. ex Fr.)Cesati
et de Not. DR L LTz, BAETIE B ribis .28 B. dothidea # BV 2ARENE o7z,
1) > o Tid Jones(1976) % Brown and Hendrix(1981) 4% B. dothidea FPRAWTW?, 2bBETIE
KFQ(1977) 23 o BikRE I, Kobayashi(1977) 284 ¥ & » JUIRAMHSEIC, Kobayashi and Oishi
(1979) 737 V) BEERFEC, /KRR (1980) 3 U & HPUIRAMRE C £ ¥ R B. dothidea & R v>
TWw3, 205 B dothidea B { £E l_/fz LIATHBH, EES (NIEREAM, 1980) i
BIERC B. dothidea T’ <4, B. berengeriana de Not. 227z, ZHIFIFR TR~ X 31 B. ribis
% B. dothidea DEZE Uiz Arx BEDBZFDBROREER D S B. ribis it B. dothidea Lt 72D, B.
berengeriana DEZE LT V505 THSE, Arxk FIDEZEARL TRV Arx and Miiller
(1975) 1 DZE D Botryosphaeria BOIAT "the most common are------ B. berengeriana de Not.(=B.
ribis Grossenbacher & Duggar) with a Dothiorella conidial state; L i2L T\>%, B. dothidea = H
VTV BHFEEDS < i Arx and Mller 0 1954 FORX #HBL T2 EBOALDT, —Av? B,
vibis % B. berengeriana £ % Z T BB TIE B. berengeriana 2RV DONEHTH B LEZON
5. |

EREBOER, B. berengeriana DFDIRFDITFORESCERMNH L I LBHLNIIE -
7z, Nk (1977) W7 B. dothidea “HEE E N 3 L€ 2 SN 2 H-BUEMEARE L £ FI5EL, &7 Kobayashi
and Oishi(1979) 1 "B. dothidea L TTH SN TV 2HE, 10H123ALTw3. ZhEE2R2EFDD
FIFOKRE SICRERBBDH LM, WThOBEGLARIEHLIZY >~ ﬁ'ﬂﬁ)ﬁfﬁ%@ﬁ & S OEARI
Ha. INOOEITVLT AR (1977) BHERL Ty a k) —HBcashs L Bbn b,

2. VrITWIXEREOES

EFHE (1934) 13 ) ¥ THEROREE R+ Y BEURORER L AT, % 0¥ 4 Physalospora
piricola £ LT\ 5, ZOBIERIZY ¥ TOREFHSELOND L 31k, ILA (1961) 3 TFERLRH
3 Macrophoma \=JB+ 5 Z L % Guignardia B\Zts 1z, FH S (IEREARM, 1980) pRIFE
DOFEE RS U T2 iR, ARERE I Botryosphaeria \ZIBT % Z L MBS IR oz, U Y TWIZER
B ABIET®R I B. berengeriana ELE L TH B L, HEMCRL S SEPRv, B (1933) & P,
piricola DFELRHLITFEE R LA RRTBY, B. berengeriana FFEUETH LR TREZH> T3,
UL, B. berengeriana vV > TOIFERHEOREHREEMET CHET 2 &, T OMEBOBEC
Bz Aty TEDEVIE B berengeriana DFENRLFEZL TBY, 1 FERKERBADOTD
BEABERINZBERHLOEHLT, Vo TVEERE TR FREEVICHAILLTED, 1 FEE
MiZ 1 FOIBEMEET BBENEVETH S, bo kb B berengeriana BT H 1 FERIZ 1
FOIBEEERT 2EENHD, COBRRVCTOEREFRFL ZOATRERT I L3 TE R L,
fOEI BV TH Y ¥ TOIZEREDOTEER B. berengeriana DEROEHERNIIH Y, WEIPEH
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WWIRREFITE R, K979 b 7 Y ERRE (B. dothidea LT3 ) & F VEREURE & OHE %
T, TR B L UTRTELRHRE HIBEMUL Tw 3 L) TWw 3, %7 Saccardo(1882) ® B. ber-
engeriana AT HEEE DL ) Y TRIRERB LTV B,

PLERRIzZEL, Vo TOREREE B. bevengeriana ZHERNICKBI T4, @ETHL £ 2
>hs, Lol, RBENOBBRBRER» S, WEMRHLMCRL S, T4bb B berengeriana 13
APE TR XS WCHFTEHENEL, BOLVBAL URBERE L3823, Vo T0IZEHR
BZFy ) yTeRE»SRAL TWIRERKT 5 (FHE4 5 NCHIR, 1921; T8, 1933; K
M, 1979; H-%EE, 1982). £-T, B berengeriana &) > TWEBREHEER LR T 2D05%
HEEZ, ROEBY Yy TOIREFRE% B berengeriana D53HLE (forma speciales) LT3 2 L %
BT 5.

B. berengeriana de Not. {. sp. piricola (Nose) Koganezawa et Sakuma, comv. nov.

basionymZPhysalospbm piricola Nose, Ann. Agr. Exp. Sta. Chosen 7, 156-163(1933)

FED LI CKE»SBAL TWIREBERT 2BMUOE L LT, HEF - 4LB (1970) BEETLIZE
B %G| &8 Z 3 Physalospora persicae %, %1z Weaver(1974) 3% £ gummosis 23| 2 £ 23 B.
dothidea #FCE L T 3, MAXKEELS S UEELOWE X B. berengeriana \=—X4 3, Weaver
(1974) DE OB EEFBEAS L TRV, WERTF - LED P persicae =X O AREHEET 5.
W->T, P persicae %) > TVIZEIRE L RRKRIC B. berengeriana DL RE 45 2 L #RIET 3,

B. berengeriana de Not. {. sp. persicae (Abiko et Kitajima) Koganezawa et Sakuma, comb. nov.

basionym = Physalospora persicae Abiko et Kitajima, Ann Phytopath. Soc. Japan. 36, 260-265
(1970)

FHRBRCBOTY Y TRERHE L WIZERA L BEZ 5 0AETESED SN, Thbb, fE
RERELET TRL-BEBUIS, BEOARTFRIKETH -7, $ L OWEHIX B. berengeriana
OHTIRKA~BBLLTWEY, T ntiﬂrsl%—f:f*@%aiﬁ EBbinb, Spiers(1977) iz v+ ¥ DIF
WIROARE B. dothidea 3NXBHOBEZPPOLLY, KE~BEETHELL TS, %7, Ful-
kerson(1960) IR TRETH 24, BZOIDEEBR 42D/ T ons L Tnws, Ihsd
DEEMLSHIML T, B D DRED S B. bevengeriana BRI T 2D IEHTH2 L Ebh 3, L
Ubk e %4 (1983) BEZE S OFBRER2BRELTW20T, EBEICBLTRY) > ITRBRE L VIT
ERE2XANT 28R IR LBEbN 3,

3. /R OWT

FRBOBE, VO ITREIVHBINLESOIZRERESIEEIL, )V T0IZEFE (B
berengeriana f. sp. pivicola) BRERBBIEOREE TH 3 Z L BER AN, 12V v TRERE
(B. berengeriana) b WITKFAE L ARICEBTRERBREZEZL, BATHES LT3 L5 B
berengeriana \= X B REEMSOMPETOIREL TR I EMNBHOMI R o, HIBORERRIZD
WTREETRRL ISR Y ITREREGREINT VS, BEF IR VHPERZIL bot rot £72
{3 white rot T % (Jones, 1976). bAEDRERBIEDKRMIL white rot W3 X hdblL 3
Botryosphaeria obtusa 12 & 3 black rot iZi#Tv>, L #* L white rot & black rot & #» & BEBIT &
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BWwEINTBY (Kohn & Hendrix, 1982 ; Starley & Hendrix, 1980), £7:EESI315ITIEH 5
»3, white rot D35 — 8% L7-EHEH & B. berengeriana 253 BL T 50T, bosETORER
BOEE & #84F T white rot L RAERNKELC D LEbn 3,

B. berengeriana = & 5 REREI & B. berengeriana f. sp. piricola \= & 3 REEHIZHEBL 5 12K 5
TERVL, KT A0 @EESEHL, BICEEL T wi SERERILELEREL Z T NI
ok, ZOL3 I LIRBENTRVOT, B. berengeriana 2 X 5 RERH L ) » TWAUR LW
BT ERBIBLIV, ABBEFOESLIDHE T white rot RORHRBP LI &k, Ford 5
(1980) 3R [EIz 817 3 Physalospora piricola \Z & % V) > TDIWKUC ring rot ZHVTWV S Z Ly 5,
Z iz ring rot & L7z,

vV & L3

B, EHICY) v TOREBEMERLTEY, TOREHIZY »TCLERRESISEITH
YREILTHEZ I EMNHLMICENDDH S, Lrl, Vv IEEREZS ERITHLERCEERK
RRITIEMEATRESNATSY, MEIBENCANLTHYS. 22Ty TRIRERE,
L TRREE, RERKED S E S N EOMREREREE I DL THERE 21TV, ROBR%E
(EIA

L YUy IREFREETE, FOO, FOORFORESEANDY, V¥ TWIZEAREDOERE
REOEROBENICH 2 I EHFS PR EHETOEZ > DBERICHEDENERED S,

2. VY TRERBE»SEZ ) DARCSVTY > TRBRECENUT 3EE ) v TVIZERE
CEMUT 2EOTEAMNSE N,

3. BRERBOBE, Vo TOIIEEE, 5L URE,SSEL - OIZERELERBICOIXEE
W, 7V v IREFRBREREREZSISEI L. &2V YT WIREREE, VY TREELCE
BoORTEEC LD, REEKREEIEEILE., #o7, RERBECIAEIEELTwL I s
Hi & iz o7,

4 Uy THREREOZ4L L LT von Arx OF 22> T, B. berengeriana de Not. Z\»5
EEPEIEL .

5. Yy TWIRKREIIEERICIE B. berengeriana & KR T & w038, AEEZY T E&F 21
WIZEE L Z2EICBWTRERLDT, Z0D%¥4%% B. berengeriana de Not. f. sp. piricola (Nose)
Koganezawa et Sakuma & 92 Z L 22IGL 7.

% % 4 K EE Physalospora persicae bTHHERIZ Y > TLIZERE L B2 6 ¥, EEICOHREE
2ET 50T, TO¥%% B. berengeriana de Not. f. sp. persicae (Abiko et Kitajima) Koganezawa
et Sakuma ¥+ 5 Z L REBL,

6. B. berengeriana iz & %V > TREBKE ) ¥ THRETR LR & RRIBL .
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Causal Fungi of Apple Fruit Rot
Hiroki KoGANEZAWA and Tsutomu SAKUMA

Summary

Recently apple fruit rot occurred throught the apple growing area in Japan due to a change
of cultural practices such as non-bagging and non-Bordeaux mixture system. A fungus having
picnidia and conidia similar to the causal fungus of wart bark (blister canker), Physalospora
piricola, was isolated from the fruit rot. Another fungus, Botryosphaeria berengeriana (= B. ribis,
occasionally as B. dothidea) also causes apple fruit rot in foreign countries. In a previous report
the writers noted that these resemble each other morophologically. The taxonomy of these fungi
has been complicated. In this paper the writers concentrated on taxonomical study of these fungi
and on etiological characteristics of the causal fungus of apple fruit rot and obtained the following
results.

1. The morphology of B. berengeriana, causal fungus of apple Botryosphaeria canker, was
described. This species is rather variable in the size of the stroma, asci and ascospores. The size
of the ascus is usually 80-130 X 14-23 ym. But the ascus of some sources expanded in water and
became 125-185 um long. The size of the ascospore is usually 19-26 X 7-10xm. But some were
somewhat larger (Table 1, Fig. 1).

2. There is no significant morphorogical difference between the causal fungus of wart bark,
P. piricola, and B. berengeriana (Tables 1, 2).

3. In the dark the colony of all isolates was initially white, later turning gray and then black
on PDA. Under diffuse daylight, the mycelium of B. berengeriana turned yellowish brown.
However, that of P. piricola remained gray (Table 3).

4. The mycelium coloration of some of the isolate from apple fruit rot resembled B.
berengeriana and others resembled P. piricola (Table 3).

5. Inoculation of wounded trunks and fruits was made using mycelium disc on PDA. B.
berengeriana but not P. piricola produced typical canker on the trunk (Table 4, Fig. 2). All isolates
tested induced apple rot (Fig. 3).

6. Conidial suspensions in sterile water were also used and sprayed on non-wounded trunks
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and fruits. Inoculation of trunks with P. piricola and similar fungus from the fruit rot produced
typical wart-like protrusions on the trunks in the following year (Table 5, Fig. 2). All isolates
tested including B. berengeriana induced many localized lesions through lenticels on the apples.
Some of the lesions developed and the whole apple rotted (Table 6, Fig. 4).

7. The writers recommend the use of B. berengeriana instead of B. 7ibis according to Arx
(personal communication). In his opinion, true B. dothidea is different from B. ribis. That means
most of B. dothidea recently described by many investigators should be B. berengeriana.

8. From their morphological study and pathogenecity test the writers propose the following
name for the causal fungus of apple wart bark.

Botryosphaeria berengeriana de Not.1. sp. piricola (Nose) comb. nov. (= Physalospora piricola
Nose)

9. The morphological and cultural characteristics of Physalospora persicae Abiko et Kitajima,
causal fungus of peach blister canker, are similar to those of B. berengeriana but the fungus differs
in its pathogenesity to Prunus persicae (Peach). The writers propose the following name for P..
persicae.

Botryosphaeria berengeriana de Not.f. sp. persicae ' (Abiko et Kitajima) comb. nov..
10. The inoculation experiment and the character of fungus revealed that apple fruit rot is
caused by both B. berengeriana and B. berengeriana {.sp. piricola. The writers propose the name,

apple ring rot, for apple fruit rot caused by both fungi.
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